Methods. This was an exploratory ecological study of space aggregates that described IMR in 2006described IMR in -2008 
Social inequalities and inequities have been repeatedly approached in the current literature (1) . Natural inequalities, in contrast to social inequalities, result from biological differences among individuals, i.e., differences such as sex, ethnicity, and age. These differences do not necessarily determine social inequalities, except when used by society as a criterion by which to attribute social roles (2) . Social inequality implies the unequal distribution of tangible and intangible goods and services among socially distinct groups.
The distribution of health can also be influenced by inequalities. Inequalities in access to goods and services, and differences in health behaviors and risk factors, can be determined by an individual's position in society (3, 4) . Moreover, a certain subtype of health inequality is rooted in unfairness and characterized by social injustice-this is known as health inequity (5) . Health inequity is an ethical problem that affects a society (5, 6) . One study in particular further defines this inequity as unnecessary and preventable, in addition to being unfair (7) . As such, health inequity is of great
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To identify a certain inequality as an "inequity" means to recognize its causes and to quantify the injustice produced by these causes at a given time in history within a particular society (7, 8) .
Analysis of Infant Mortality Rate (IMR) distribution among the socially distinct groups of a given area can permit hypotheses to be drawn about this indicator's preventability and any social injustice that may exist (9) (10) (11) (12) (13) (14, 15) .
The present study sought to describe the distribution of IMR in Brazil according to socioeconomic indicators. Inequalities in infant mortality risk among all municipalities for the period from 2006-2008 were evaluated according to the FDI for the year 2007.
MATERIALS AND METHODS
This was an exploratory, ecological study with spatial clusters that described the magnitude of inequality in infant mortality risk, measured by the IMR, according to municipality, state, geographic area, and quartile as designated by the FDI.
This study included all of the municipalities in Brazil as units of analysis. The following exclusion criteria were adopted: i) municipalities that did not report any infant deaths during the 3-year period from 2006-2008; and, ii) municipalities that did not include any families registered with CADUNICO in 2007 (15) . Either of these conditions would have limited data analysis since the IMR and/or FDI would not have been calculable.
The study used only public, secondary data without name identification to maintain participant anonymity. Proportional infant mortality by cause and age. The proportions of infant deaths by cause and age (< 7 days, 7 to < 28 days, and 28 days to < 1 year of age) were estimated for each of the four strata of analysis.
Analysis indicators

Infant Mortality Rate (IMR
Family Development Index (FDI).
The FDI is a composite indicator developed in 2003 to measure the level to which a family's basic needs are being met (15) . It aims to quantify the family's degree of vulnerability from 0 (worst living conditions) to 1 (best living conditions) based on six components briefly described as follows:
1. Family vulnerability, including the presence/absence of child, adolescent, and young members, and physical and/or socially handicapped members; 2. Access to knowledge, including level of literacy (or illiteracy) and formal education; 3. Access to employment, including unemployment, employment without salary, and income of the head of household; 4. Availability of financial resources, measured by poverty (family income per capita above the poverty line); 5. Infant and young child development, including child labor, education access and performance, and child mortality; and, 6. Housing conditions, including number of inhabitants, access to goods and services, including sanitation services.
FDI data in this study was based on the families registered in CADUNICO in 2007. All municipalities were placed into one of four strata determined by FDI quartiles, stratum 1 having the worst FDI conditions, and stratum 4, the best. Stratum 4 was used as a reference for comparisons (17) .
Structure indicators. The Sistema de Informação da Atenção Básica (Primary Health Care Information System; SIAB) enabled the characterization of municipality strata according to the structure indicators selected: SIAB coverage; percentages of households with public water service, garbage collection, public sewage service, or electricity; and percentage of homes built with bricks (16) .
Data analysis
The following indicators of inequalities were used for each study municipality: Concentration Index (CI), Attributable Risk Percent (ARP), Population Attributable Risk Percent (PARP), Rate Ratio (RR), and Number of Preventable Events (preventable infant deaths per strata and total preventable infant mortality).
In addition, concentration curves and box plots were used to show the distribution and concentration of infant deaths or IMR of municipalities according to strata defined by FDI quartiles. Municipalities were ordered according to their FDI in the concentrations curves, and the proportions of their infant deaths and live births were accumulated until reaching 100%, as previously described (8) . These proportions shown in the graph define a curve. The calculation of the area under the curve represents the concentration index, ranging from 0 (perfectly equitable distribution of events) to 1 (total concentration of events) (18) (19) (20) .
A map of Brazil was used for the spatial representation of municipality strata according to FDI quartiles. The chi-square test was used to analyze the statistical significance of differences in proportional infant mortality by cause and age, considering the comparison between a certain stratum and stratum 4; the significance level was set at 0.05.
RESULTS
The IMR estimated for Brazil in 2006 was 20.6 deaths per 1 000 live births (LB) (Figure 1 A total of 5 227 (94%; total = 5 564) Brazilian municipalities were included in the analysis by municipality. The municipalities studied were grouped into FDI quartiles: stratum 1 = FDI of 0.41-0.52 (1 685 municipalities); stratum 2 = 0.53-0.55 (1 128); stratum 3 = 0.56-0.58 (1 085); and, stratum 4 = 0.59-0.73 (1 329) ( Table 1 ). The municipalities grouped in strata 1 and 2 are primarily distributed in the Northern and Northeastern areas, also including northern Minas Gerais state and the western Central-Western area ( Figure 2 ). On the other hand, the municipalities grouped in strata 3 and 4 are mainly distributed in the Southern and Southeastern areas of Brazil.
The results point to a variation in IMR among the four strata, from 18.8 deaths per 1 000 LB (stratum 1, worst FDI) to 13.4 deaths per 1 000 LB (stratum 4, best FDI) ( Table 1 and Figure 3A ). The municipalities with the worst FDI (stratum 1) had an excess of 5.3 deaths per 1 000 LB, representing 28.5% of the IMR in this stratum (Table 1 ). This represents approximately 9 700 infant deaths that could be prevented if infant mortality in these stratum 1 municipalities were the same as in stratum 4 (reference). Finally, nearly 19 300 infant deaths could be prevented in Brazil if infant mortality in all municipalities were equal to stratum 4 municipalities (reference), totaling a reduction of 14%. It should also be noted that there is a wide dispersion of IMR distribution among municipalities in all four strata ( Figure 3A ). S a n t a C a t a r in a R io G r a n d e d o S u l Northeastern Northern Central-Western Southeastern Southern P a r a n á S ã o P a u lo R io d e J a n e ir o E s p ir it o S a n t o M in a s G e r a is D is t r it o 
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• Inequalities in infant mortality in Brazil Stratum 1 municipalities are mostly small and better covered by the Family Health Program and Community Health Agents (part of the Primary Health Care Strategy strongly supported by SUS) than stratum 4 municipalities. In contrast, better structure indicators-percentages of homes with water and sewage system and garbage collection-are observed in stratum 4, when compared to stratum 1 ( Table 1) .
The result of the Concentration Index obtained for the IMR distribution (2006) (2007) (2008) by FDI in Brazilian municipalities was 0.02 (Table 1 ). This value indicates the proportion (0.2%) that corresponds to the area defined between the concentration curve and the perfect equality line in the distribution of infant deaths in Brazilian municipalities ( Figure 3B ). The concentration curve moved slightly away from the equality line, indicating a certain accumulation of infant deaths among municipalities with the worst FDI. As an example, 20% of infant deaths were concentrated in 17% of the live births occurring in municipalities with the worst FDI that comprise stratum 1 ( Figure 3B ). In contrast, stratum 4 municipalities, which show the best FDI conditions, accumulated only 31% of all infant deaths in 36% of live births in Brazil.
Proportional infant mortality by cause and age were also analyzed ( Table 2) . Researchers observed that the higher the FDI (from stratum 1 to stratum 4), the greater the statistical significance (P < 0.001) of the representativeness of external causes (1.2%-2.8%, respectively) and of congenital malformation and chromosomal abnormalities (13.4%-21.0%, respectively) as causes of infant mortality; and the lower the representativeness of blood, immunological, metabolic, and nutritional diseases (4.1%-1.2%, respectively), respiratory diseases (7.8%-5.2%, respectively), and infectious and parasitic diseases (10.0%-4.0%, respectively).
Additionally, there was a statistically significant reduction (P < 0.001) in the representativeness of post-neonatal deaths (28 days to < 1 year), from 36.0%-30.8% with the increase in FDI from stratum 1 to stratum 4, respectively, and the resulting increase in representativeness of neonatal deaths (especially from 7 to 
DISCUSSION
Overall, health care and socioeconomic contexts are associated with premature deaths. While the quality and coverage of the health care system seem crucial to preventing infant deaths, socioeconomic determinants certainly also play an important role in how health care may impact infant mortality. The present study suggests a strong relationship between the FDI and infant mortality indicators. A greater concentration of infant deaths was found in municipalities with the lowest FDI; moreover, the profile of causes and ages of infant mortality in these strata also differed qualitatively from reference stratum 4.
Importance of infant mortality
Worldwide, infant mortality has been considered a primary indicator of development. Its importance was underscored by the United Nations' (UN) Millennium Development Goals (MDG), a commitment made by member countries in 2000. The 4th goal of MDG is to reduce mortality among children under 5 years of age by two-thirds from 1990-2015, especially infant mortality since it contributes most to the indicator (21) .
Infant death is an event that is extremely premature and preventable, in most cases by low-complexity actions in the areas of health, education, and urban development. Thus, these deaths are events sensitive or vulnerable to public policies aimed at and implemented in different social contexts. Additionally, to monitor social inequalities in the risk of disease and death, especially in the first year of life, encourages one to reflect on the injustices observed among distinct social groups and to generate explanatory hypotheses for the health-disease process as a result of social phenomena.
The Brazilian context and the problem
In recent decades, Brazil has experienced improvements in social indicators and in health services quality and coverage. The IMR, in particular, has decreased by almost 62%, from 52.0 per 1 000 LB in 1990 to 19.9 per 1 000 LB in 2010 (13, 22) . With regard to mortality rates among children less than 5 years of age, based on the trend currently observed, the Ministry of Health of predicts that the 4th MDG will be achieved in Brazil prior to the UN deadline of 2015 (21, 23) . Fertility rate reductions, improved living conditions, expanded access to quality health goods and services, and sector policies in the area of education are important elements in Brazil's downward trending IMR (16) . However, despite the apparently positive results of the last 30 years, the current IMR in Brazil is mainly the result of preventable causes, strongly associated with low socioeconomic conditions and comparable to that of developed countries in the 1960s (24, 25) . At this time, the IMR is approximately 3-4 times higher than that of the United States (6.7 per 1 000 LB in 2007) and Canada (5.0) (26) . According to a recent study, in 2010 Brazil was still in 90th place in the world for this indicator, well behind other developing countries with similar economic conditions, e.g., Mexico (16.5 per 1 000 LB), China (15.4), Colombia (15.3), Argentina (12.8), Chile (6.5) and Cuba (5.3) (25) .
In addition, in Brazil, the probability of premature death in the first year of life persists with a highly unequal distribution by population subgroups, whether they are defined geographically or by socioeconomic characteristics. The present study points out, for instance, that only 12 states had an IMR lower than the national mean value (20.6 deaths per 1 000 LB) in 2006, and this indicator varies greatly among states, ranging from values higher than 40 deaths per 1 000 LB (in Alagoas) to lower than 14 in others (Rio Grande do Sul, Santa Catarina, and São Paulo).
IMR according to FDI
The FDI is a proxy of socioeconomic indicators that are gaining attention as putative determinants of population health and, particularly, early deaths in Brazil. Despite limitations inherent to the use of FDI to estimate socioeconomic level, it was observed that strata 1 and 2 included the municipalities with the worst FDI (least favorable living conditions as measured by access to water service, garbage collection, and a sewage system) and higher risk of infant mortality, compared to stratum 4 whose FDI conditions were most favorable.
IMR according to space
With regard to the spatial distribution of infant deaths, the present study showed that these events have a very asymmetrical distribution across the country, whether considering the various sub-national regions, the states within a certain sub-national region, or the municipalities within a particular state. The Southern and Southeastern sub-national region showed the lowest risks of infant death, whereas the Northern and Northeastern ones showed the highest. Differences in living conditions and health care have been repeatedly pointed out in the literature as reasons for such contrasts (7, 11, 12) .
The estimated state data indicate that all Northeastern and Northern states, except for Roraima, have IMRs higher than the national mean value. Even Alagoas and Paraíba have a risk of infant death 3 times higher than that reported for Santa Catarina in 2006. Additionally, when the 3-year period IMR is analyzed by municipality, there was a significant variation in this indicator in the rural areas of the states.
In general, it can be affirmed that, despite observed improvements in mean IMR values, high rates persist in certain geographic areas, states, and municipalities with adverse health care and living conditions. These high rates contradict the level of development attained by most of Brazil. Methodologies that identify a municipality's areas of risk and any determining factors-including any associated with health care services-can help develop policies aimed at specific populations and their level of vulnerability.
IMR according to age
Inequalities in IMR associated with living conditions are even more significant in the post-neonatal component (28 days to < 1 year), since they more directly reflect infrastructure issues, i.e., access to an adequate sewage system, mother's education, and housing conditions. Health promotion and specific disease prevention actions, such as immunizations and sewage service, have been reported to be closely associated with reductions and/or stabilization of this IMR component by other studies conducted in Brazil (27, 28) .
IMR according to causes
The present study also describes important differences between the proportions of infant deaths by causes in the different strata. As an example, greater representativeness of infections and parasitic diseases was reported in the stratum of municipalities with the worst FDI (10%, stratum 1), compared to the one with the best FDI (4%, stratum 4). Most of the time, the causes of infant deaths can be prevented with lowcomplexity health service actions, i.e., primary care that includes immunizations; early, quality prenatal care; and access to adequate diagnosis and treatment of diarrheal diseases, among others (29) (30) (31) .
Comparing the relevant contribution of infectious and parasitic diseases to infant mortality in the less-developed municipalities of Brazil to the almost complete eradication of such diseases in more developed areas prompts one to consider the possibility that the SUS has been implemented to different degrees in different areas. In the context of the Ministry of Health, reduction of infant mortality in the Northeast and the Legal Amazon areas was one of four priorities established by the federal government as part of a strategy to diminish geographic inequalities in the Brazil. Mobilization of the government society as a whole and the individual citizen are important to consolidating this reduction and moving toward the prevention of premature deaths (32) . Finally, the impact of these policies must be monitored.
Study limitations
The present study has certain limitations that must be discussed, especially those associated with the use of secondary data. The information about socioeconomic and demographic conditions in Brazil's municipalities is usually updated during census periods exclusively, which could limit its validity for inter-census periods. As a result, researchers decided to use data originating from the Ministry of Social Development's CADUNICO program, including the FDI. Thus, the municipalities where no families had registered with CADUNICO were excluded. Also excluded were municipalities that did not report infant deaths during the 3-year period (2006) (2007) (2008) . This could have resulted from the lack of infant deaths in small populations and/or underreporting of deaths to the Information System on Mortality. Municipalities excluded on the basis of this criterion were mainly certain municipalities in the Northeastern and Northern areas, and could have had an influence on IMR estimates and time trends (33) .
These methodological options for excluding municipalities could have caused a certain (artificial) homogeneity among study municipalities and the loss of statistical significance in certain comparisons. However, the possibility of selection bias due to the two exclusion criteria was ignored in the present study in light of the broad representativeness of eligible municipalities (5 227 or 94%) compared to the total number of municipalities (5 561 in 2000) . Finally, the FDI is estimated according to the low-income households in each municipality, per the CADUNICO database. The use of this index as an indicator that estimates the socioeconomic conditions of municipalities must be validated in future studies, although the present study indicated reproducibility and plausibility in the analyses described.
The present study's findings allow recommendations to be made that focus on infant mortality prevention actions in low-income municipalities. Additionally, future studies will be able to assess FDI validity as a proxy measure of a municipality's vulnerability in other contexts.
Conclusions
The present study showed inequalities in the risk of infant death according to spatial distribution and socioeconomic indicators-estimated with the FDI-in an ecological analysis of Brazilian municipalities in 2007. The results suggest an association between the FDI and the risk of infant mortality. The greater concentration of infant deaths in municipalities with worse FDI conditions, found mainly in the less developed areas of Brazil (the Northeastern and Northern), provides evidence of an association between socioeconomic conditions and the risk of infant mortality. Although such conclusions are not new, they call attention to the specific population groups in Brazil that are most vulnerable to infant mortality and demonstrate that the FDI can be used to identify these populations.
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Objetivo. Describir las desigualdades en la tasa de mortalidad de menores de un año entre las zonas geográficas y los municipios del Brasil según los indicadores socioeconómicos. Métodos. Se realizó un estudio exploratorio y ecológico de los grupos de espacios que definieron la tasa de mortalidad de menores de un año en el período de 2006 a 2008 según los municipios, los estados y el índice de desarrollo familiar (IDF), un indicador socioeconómico que va del 0 al 1. Todos los municipios del Brasil se clasificaron según 4 estratos, de conformidad con lo definido por los cuartiles del IDF; el estrato 4 incluyó a aquellas personas con mejores condiciones de IDF y el estrato 1 a aquellas con peores condiciones. Se eligieron las siguientes medidas de la desigualdad: el ín-dice de concentración, el porcentaje de riesgo atribuible a la población, la razón de la tasa y el número de sucesos evitables (número de defunciones de menores de un año).
Resultados. La tasa promedio de mortalidad de menores de un año (por 1 000 nacidos vivos) según los estratos del IDF fueron: estrato 1 (IDF = 0,41-0,52) = 18,8; estrato 2 (IDF = 0,53-0,55) = 17,9; estrato 3 (IDF = 0,56-0,58) = 15,0; y estrato 4 (IDF = 0,59-0,73) = 13,4. En términos generales, el índice de concentración fue 0,02. Al estrato 1, que tuvo una proporción de 17% de todos los nacidos vivos en la población, correspondió una concentración de 20% de defunciones de menores de un año. Además, el perfil de las causas y las edades de la mortalidad de menores de un año también difirió cualitativamente cuando se compararon los estratos 1 y 4. Conclusiones. Los resultados indican que hay una asociación entre los indicadores socioeconómicos, en concreto el IDF, y el riesgo de mortalidad de menores de un año. Estos resultados destacan los grupos de población específicos en el Brasil que son más vulnerables a la mortalidad de menores de un año y demuestran que el IDF puede utilizarse para identificarlos.
Desigualdades en la salud; mortalidad infantil; tasa de mortalidad infantil; bienestar del lactante; Brasil. 
